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In il whom it may concern:

‘Beit known that I, Henry McCoy Norris,
a citizen of the United States, residing at Cin-
cinnati, in the county of Hamilton and State
of Ohio, have invented certain new and use-
ful Improvements in Variable-Speed Mech-

- anism, ‘of which - the following is a specifica-
o e ‘spec

"10

My invention relates to- & variable -speed
mechanism suitable for application to coun-
ter-shafts, machine-tools, or other machine
organizations. - .. S '

.. Oneof theobjectsof theinventionis to con-

“trol the speed-changing devices with a lever
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rocking and- sliding on a shaft, the arrange-
ment being such that the rocking movement
of said lever for each of the several changes'is
restrained in kind and degree. SR

Another object of the inverntion is to pré—-

vide:an automatic speed-reducing mechan-

ism for the purpose of enabling gear-wheels

rupning.’c
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-Other features of the invention are more
fully set forth in the description of the ac-
companying drawings, forming'a part of this

"+~ specification; in which—

* Figure 11s-a front elevation of my im-

proved speed mechanism. . Fig. 2 s a section

on line z x, Fig. 1. * Fig. 3 is a longitudinal
section of the entire machine, takenon line w
w, Fig. 2. Fig. 4is an enlarged detailed view
of gear-transinitter, showing the pawl-and-
ratchet mechanism in plan.  Fig. 5 is a sec-
tiom on line y %, Fig. 4. Fig. 6 1s a detailed
sectional view of the tumbler-shifting mech-
anism. . Fig, 7is an end elevation of the ec-
centric shaft. -- C o
1 represents the casing, in which are suit-
ably journaled the driving-shaft 2, inter-
mediate stud-shaft 3, and driven shaft 4.
‘5 represents the driving-wheel on shaft 2.
"Power may be taker in any suitable man-

- ner from shaft 4, or the arrangement may be

reversed, 4 being the driving-shaft and 2 the.
driven shaft, the invention not being limited
to the driving relation shown. ’

Upon shaft 2 is a pinion 6, adapted to turn |’

with and slide on shaft 2.

to'be intermeshed with perfect safety while

7 represents an engaging gea.r»wheel inter-
meshed with pinion 6. ' :

5¢

'8 represents a tumblerlever ha.ving: the -

fork ends 9 10, between which the gears 6 7
are held; gear-wheel 7 being fixed on stud-
shaft 11, which”journals in bearings in the

_forked end of the lever 8. . This constitutes

55

what is ordinarily termed a “ tumbler-lever,” .

as it moves laterally on shaft 2 and rocks on
shaft 2 as a center for bringing the gear-
wheel 7 selectively and independently into

.| mesh with a desired speed-changing gear on

another shaft. . .
" The shaft 3 has formed upon it a series of
eccentric bedringsa bcde. These eccentrics
are of different diameter and they extend in
step-like arrangement downward, presenting
a straight upper peripheral line.
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1213 14 15 16 -are gear-wheels journaled,

respectively, upon eccentric bearings ¢ b ¢ d
e, respectively.” ‘The gear-wheels are of dif-
ferent diameter, and by means of these ec-
centric bearings the teeth are presented in a
straight line under the gear-wheel 7 of the

70

tumbler 8. These gears present their teeth .

in step-like arrangement opposite the shaft
4, and they are respectively intermeshed with
a reverse step -like arrangement of gear-
wheels 2223724 25 26, fixed upon shaft 4.
The lever 8 projects through the casing, and
the lower wall of the slot forms a straight
line horizontally and is provided with the
teeth 27, between which the lever 8 rests'in
its various positions. It is seen that by this
arrangement the change can be made by lift-
ing lever 8 sufficiently to clear the teeth 27
and shifting it to the desired position.
the tumbler 8 describes the same arc of move-
ment for each speed change; it follows that
the gear-wheel 7 is so presented to the gear-
wheels on shaft 3 that the teeth ave inter-
meshed at the same angle and 'with the same
kind of a movement for each change: Thisis
quite an improvement in the ease and con-
venience of making-the change, also in the
safety in making the change when the gear-
wheels on shaft 3 are in motion, and this ar-
rangement, further, has a merit of increasing
the durability of the gear members.
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© i and soholding the:stem at the outer.end of
;:.f t}l \

s

- fecth 34; thereby:{ixing the gear 31 to the
6o teney, mec
“ i gnism: and slowly. rotating. the shaft, which
< ohviouslyimparts aslow rotation to the gear-
.. wheels on: shaft: 3, making it easy and gafe-to
i engage. the gear-wheel 7 of the tumbler with |

63

' ess Weht ‘of pawland: ratchet-teeth. .When

sl
sl)eed‘of; the gear-wheel 31::{: When the speed- .| -
58
"7, tension between. the collar 30, and the stem
{35 “the stem-drops:down in the.slot, brin;
thepawl into-engagement with the ratchet-

= 2 ‘ - 787,392

T have found it desirable to use some mech-
anism which will be automatically actuated
when the tumbler is.raised to cause the shaft
4 to slowly rotate, and thereby slowly rotat-
ing the gear- wheels on the s aft 3; so that
the gear-wheel’7 may be safely intermeshed
with a gear-wheel on shaft 3 while running.
This mechanism must also be actuated by
the speeding up of the shaft 4 when the tum-
bler is in engagement to throw the speed-re-
ducing mechanism ‘out, of commission. ; For
these purposes I have invented the following
mechanism: Upon shaft 4 is fixed & ratchet-
wheel 28, having a hub 29. (See Figs.3 and
4.) The center of the ratchet - wheel 28 is
‘bored:to:a greater:diameter.than-the shaft 4
to provide for a collar 30 ting within said
bore and loose on shaft 4 Journaled upon’
the hub 29 of the ratc
‘wheel '31. "'32: repres
i tex gear-wh

o ‘
at &' relatively ‘slow
g'inside of the wheel 31
Wwith'the teeth 34 of the

ted to

ST TGt

, engagin
128,

6t:35!7 136 represents a
iéh is'fixed  to -the: pawl
nte the slot 35
¥ g'slight amount

Sion, Biat hot! enough
rént ‘of tHestem 367 ang

jout/in the

h'e‘:

oo

e Foperation 154! follows? wWhen t
“pear, 7 ig' in driving iehgagement, the
i speeded up; and' dsmib carries: the:
(Cwheel 28; Keyedithereon; the Tatchet-
thanrthe gearzwheel 32,

Ygl.'\ﬁ?s?fﬁte”
elyijou
©el281iftthe pawlout.of en-.
e:teeth. .Theidirection of’
dbby the-arrow, Fig? 4..
{tendency to carry withitin
ose collar:30;iwhich-tend-.
e th Tighb%handii%?all.oﬁ,the‘ slot 35
¥’ against ‘theright= hand-end of the
/36: thereby straining ithe:stem away
’f‘r()m‘tlié?éenﬁéﬂémwhi@h? thepawl.is pivoted, .

t with’the: pawl free from the ratchet-
teeth.© This prevents: clicking and the use-.
the ‘tumbler is' raised; the shaft 4 gradually:
slows-downsuntili it approximates the. slow

\aft 4-is sufficiently reduced to, release the,
ging

shaft 4 through:the: pawl-and-ratchet, mech-

‘edge of the stem 36 will be

hé‘ collar 30 is provided |

‘prévent’ the |

‘g‘iis}!bi%fﬁtﬁeréOn?_i Henee'the teeth. |

a selected gear-wheel. on. shaft 3./ It seems

BEST AVAILABLE oo

obvious that if the shaft 4 be rotated more !
slowly than the gear-wheel 31 the left-hand - -
usbed against’
the left-hand wall of the slot 35, thereby
strainine thestem toward the center,on which. 70
the pawl is pivoted, which action will force
the stem to the inner extremity of the slot 35;
bringing the pawl into engagement with the
ratchet-wheel. = . S
The device:works as indicated—that is, 75

‘when the tumbler is engaged the shaft 4 ro-

tates rapidly relatively and the awl and
ratchet are disengaged, throwing tﬁe‘ speed-
reducing mechanism out of commission, gear-
wheels 31 and 32 turning idly.
tumbler is raised and the shaft 4 has slowed

“down, the pawl-and-ratchet” mechsnism 8-

tomatically engage and the shaft 4 is slowly
driven through the gear-wheels 31 32. - T
It will be noted that no lock mechanism is 85

* | used or néeded between the tumbler.and cas-

ing. . The tumbling-gear 7,lying betweenthe . '

fulerum of the lever and the handle thereof,
“makes a weighted lever... . .« . i _
Mo provide for the requisite depth of inter- o™
‘mesh between gear-wheel 7 and itsintermesh-
‘ing series of gears, I provide on the casing
-the adjustable set-screw 38, upon which rests’
sthe lug 39 in the Jever-handle, there beingha .
e

set-screw for each:of the gear-wheels of,
cone. This can be set to gage the intermesh-
correctly; but the tumbler-handle ‘can’ be

-picked up with a very easy movement and
simply dropped in its selected position of en-.
at all times in & 100 *

gagenient, its position Dbein
straight horizontal line de ed by the bot-
tom wall of the slot 40.in the casing.’ .. ..~ -
~ Having described: my inven'tio'n,,b[ claim—

.+ 1. -In a. variable-speed device, a tumbler-

.shaft, a tumbler-lever sliding. and '\ro‘ck}i_ng‘ 705 .'

thereon,. a pinion .and. tumbler-gear. carrie

by tbe tumbler-lever on said shaft, an inter-

‘mediate shaft having a series of- eccentric

bearings of different diameter, the 'periph-
eries o% said bearings being flush at a given 110
point, different-diameter. gear-wheels ' jour—
naled on said eccentric bearings with, their-
testh flush under the tumbling-gear, & third
shaft, and a series of gear-wheels of different
diameter thereon intermeshed respectively: 115

with the different-diameter gear-wheels on

the intermediate shaft, substantially as de-
seribed. o o R

2. In a variable-speed device, & tumbler-:
shaft,a tumbler-lever, & pinion gnd tumbling- 120
gear carried by said lever and rocking and -
sliding on said shaft, s second shaft, different-
dimmneter gear-wheels adapted to be engaged

by the tumbler gear-wheel, an intermeshing -
set of different-dizmeter gear-whels fixed on- 125
said second shaft, arela tively smallgenr-wheel

on the-tumbler-shaft, an intermeshing gear- -
wheel of larger diameter loose on the second
shaft, pawl-and-ratchet mechanism for con-

necting said loose gear-wheel to the second’ 130

When the 8o '

95
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. shaft,-and means actuated by the.changes of
- 'speed .of the second shaft to engage ang, is-
. engage sald pawl-and-ratchet mechanism
. whereby when the tumbler is disengaged the
.5 second shaft will bé driven at a'relatively low
speed, and when- the tumbler is in engage-
ment the speed-reducing mechanism will be
thrown out of commission, substantially as
described. : o
10 - 3. In a variable-speed device, a tumbler-
. shaft, a tumbler-lever sliding and rockin
thereon, a pinion and tumbler-gear carrie
by the tumgler—lever'on said shaft; an inter-
mediate shaft having a series of eccentric
15 bearings of different  diameter, the periph-
~eries of said bearings being flush at a given
point,  differgnt-diameter gear-wheels jour-
naled on said eccentric bearings with their
teeth flush under the tumbling-gear, a third
zo shaft; a series of gear-wheels of different di-
“ameter - thereon’ intermeshed Tespectively
~with the different-diameter - gear-wheels on
the intermediate shaft, and means actuated

by the,chanﬁe“f of speed of :the driven shaft .|
isengagement of the tumbler--

.25 due to. the

- gear for imparting a relatively slow rotation

to said third shaft, substantially as described.

4. In a variable-speed device,'a tumbler-

“shaft, ‘a tumbler -lever sliding and- rocking

_ 30 thereon, a pinién and tumbler-gear carried

by the said lever on said shaft; an intermedi-

ate shaft Having a seriés of eccentric bearings

of different diameter flush opposite the tum-

bling - gear; geat - wheels ‘journaled on’ said

35 bearings respectively, presenting a flush pe-

- ripheral surface of teeth under the tumbler-

. gear, a third shaft, a series of different-diame-

ter gear- wheels ‘thereon. intermeshed with

. the gear-wheels on the intermediate shaft, a

40 casing’ containing said ‘parts and provided
.with a slot, . the Jower wall of whicﬁ

.stantially:parallel"with: the

W 1€ tuni e
substantially as described

.-and a driven shaft, a variable-speed mechan-
ism on and between said shafts, a driving-

50 pinion’ fixed on- the driving-shaft, an inter-
-+ meshing: gear-wheel of larger diameter loose
on the driven. shaft, a pawl-and-ratchet

L is sub-.
irection of the

5! In a’variablé-speed device, a driving

mechanism for connecting said loose gear to |

the driven shaft,-and ineans actuated by the

55 speed of the gear-wheels on the driven shaft

wn

fgts
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slotted: collar loose on the driven shaft, and a
stem one end of which is attached to.the
pawl and the other end engages in the said

slot of the collar, substantially as described.

7. In a variable-speed device, a driving
and a driven shaft, a variable-speed mechan-
ism on and between said shafts, a driving-
pinion fixed on the driving-shaft, a ratchet-
wheel having a projected hub fixed upon said
driven shaft, a gear-wheel loosely journaled

“on said hub and intermeshed with said driv-

ing - pinion, a slotted collar loose on the
driven shaft, and a stem one end of which is
fixed to the pawl and the other end of which
hies within the slot of said collar, whereby
the pawl is held out of engagement with the
ratchet - teeth .during higher speeds of the
driven shaft and held in engagement during
lower speeds, as and for the purposes speci-
fied. : S
8. In a variable-speed device, a bearing-
shaft having a serjes of eccentric bearings of
different diameter, said bearings having their
peripheries flush upon one side, gear-wheels
ournaled on said bearings, a second shaft
javing a seties; f concentrically - mounted
gear-wheels ' of different diameter inter-
meshed respectively with the first-named se-

ries of gear-whee}é, ,a shifting gear-wheel, and -

means for intermeshing said gear-wheel with
the flush side of 'the first -named series of

‘gear - wheels'on the first - named shaft, sub-

stantially as described.

9. In a variable-speed device, a shaft, a se-

ries of gear-wheels-of different diameter con-

centrically mounted ‘thereon, an intermesh-
ing series of gear-wheels of different diameter
having their peripheries flush upon one side,
and bearings for said second series of gear-
wheels arranged with their axes non-coinci-
dent, substantially as described. "

:10, In a variablespeed device, a shaft, a
ries of géar-wheels of "different diameter

neshing series of gear-wheels of different di-

gear-wheels arranged with their axes non-co-
incident,; a shifting gear-wheel and means for

engaging the said gear-wheel into said flush

ncentrieally mounted thercon, an inter-. "
1 ‘ 116
“['ameter having their peripheries flush upon -
‘'ong side, hearings for said second scries of

70
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peripheries of said series of gear-wheels, sub- -

stantially as described. !
11. In a variable-speed deviee, & tumbler-

t shalt, a tumbler-lever, a pinion and tumbling-

to automatically engage and disengage said

p&WI—&LHd—l'B,t.(}th m(*.(:}mnism, subsiantintly
- - . -
as (lOSCX'l b(‘(}

26, In a variable-speed deviee, a driving |
60 and a driven shaft, a variable-speed mechan-

ism on and between said shafts, a driving-
pinion fixed on the driving-shalt, an inter-

meshing gear-wheel loose on the driven shaft, |

a ratchet-wheel fixed to the driven shaft, o
65 codperating pawl fixed to sald gear-wheel, a

gear carpied by said lever and rocking and
shiding on said shaft, a second shaft, differ-

ent-dinmeter gear-wheels adapted to be en--

gaged by the tumbler gear-wheel, an inter-
meshing set of gear-wheels on the second”
. N .
shaft, u gear-whdel on the tumblor-shaft, an
intermeshing gear-wheel loose on the seeand

- shaft, pawl-and-ratchet mechanism for con-

necting said loose gear-wheel to the second

" shaft, and means actuated by the changes of

i

speed of the second shaft to engage and dis-

I2¢
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L engage:. said: pawl= and :ratehet, mechanism.
whereby when the tumbler is disengaged, the | m
7w seconid shaftiwill: be- driven at. a;ye_laitiirély(l, '
" Tow. speed,-aiich.when the: tumbler i in. en<)
~giga, ‘ement the ?Speed-,r-l‘edlli}ing : mecham'sm; 3
- will: be. thrown:out of commission, substan-
L tially as deseribed.oufti s m RNV
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